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Listing Of Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

1. to 68. (Canceled) 

69. (Previously Presented) A method of determining extraction of material from a 
mine having at least one pit comprising: 

receiving into a data processing system, a block model of the pit in which 
material is divided into a plurality of blocks; 

processing, using the data processing system, the blocks of the block model 
based on at least one criteria to define a plurality of clusters each comprising a plurality 
of blocks; 

forming, using the data processing system, a cone for each cluster propagating 
upwardly by precedence arcs extending from each cluster; and 

defining, using the data processing system, clumps of material from the 
intersection of the cones, the clumps comprising volumes of material not crossed by 
precedence arcs, so that material is extractable from the mine in any extraction ordering 
of the clumps that is feasible according to the precedence arcs to provide flexibility in 
the extraction of the material from the mine. 

70. (Previously Presented) The method according to claim 69 wherein the at 
least one criteria comprises spatial position of blocks relative to one another. 

71 . (Previously Presented) The method according to claim 70 comprising 
determining a time of extraction for the blocks. 

72. (Previously Presented) The method according to claim 70 wherein at least 
one further criteria comprises a variable selected from the group comprising value of 
material, grade of material, and material type. 
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73. (Previously Presented) The method according to claim 72 further comprising 
increasing an emphasis of the further criteria so that clusters are formed from blocks 
which are more spatially fragmented but more closely follow an optimal extraction 
schedule. 

74. (Previously Presented) The method according to claim 72 further comprising 
decreasing an emphasis of the further criteria so the clusters are formed from blocks 
which are spatially compact but ignore an optimal extraction sequence. 

75. (Previously Presented) The method according to claim 69 wherein when the 
plurality of clusters has been defined, the clusters are ordered in time and the plurality 
of cones are propagated upwardly from each cluster in order of time, and wherein any 
blocks already assigned to a first cone are not included in a second cone or any 
subsequent cone, and any blocks assigned to the second cone are not included in any 
subsequent cone and so-on. 

76. (Previously Presented) The method according to claim 69 wherein a size of 
each cluster is controlled to a predetermined size by reducing oversized clusters by 
reassigning blocks of that cluster according to their probability of belonging to other 
clusters. 

77. (Previously Presented) An apparatus for determining extraction of material 
from a mine having at least one pit comprising: 

a processor for receiving a block model of the pit in which material is divided into 
a plurality of blocks; 

a memory for storing computer program code that, upon execution by the 
processor performs operations comprising: 

3 



9378/186 (P71014.US) 
Appl. No.: 10/530,845 

processing the blocks of the block model based on at least one criteria to 
define a plurality of clusters each comprising a plurality of blocks; 

forming a cone for each cluster propagating upwardly by precedence arcs 
extending from each cluster; and 

defining clumps of material from an intersection of the cones, the clumps 
comprising volumes of material not crossed by precedence arcs, so that material 
is extractable from the mine in any extraction ordering of the clumps that is 
feasible according to the precedence arcs to provide flexibility in the extraction of 
the material from the mine 

78. (Previously Presented) The apparatus according to claim 77 wherein the-at 
least one criteria used to define each cluster comprises spatial position of blocks 
relative to one another. 

79. (Previously Presented) The apparatus according to claim 78 wherein the 
processor is also for determining a time of extraction. 

80. (Previously Presented) The apparatus according to claim 78 wherein at least 
one further criteria comprises a variable selected from the group comprising value of 
material, grade of material, and material type. 

81 . (Previously Presented) The apparatus according to claim 80 wherein an 
emphasis of the further criteria is increased so that clusters are formed from blocks 
which are more spatially fragmented but more closely follow an optimal extraction 
schedule. 
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82. (Previously Presented) The apparatus according to claim 80 wherein an 
emphasis of the further criteria is decreased so the clusters are formed from blocks 
which are spatially compact but ignore an optimal extraction sequence. 

83. (Previously Presented) The apparatus according to claim 77 wherein the 
processor is also for, when the plurality of clusters has been defined, ordering the 
clusters in time and the plurality of cones are propagated upwardly from each cluster in 
order of time, and wherein any blocks already assigned to a first cone are not included 
in a second cone or any subsequent cone, and any blocks assigned to the second cone 
are not included in any subsequent cone and so-on. 

84. (Previously Presented) The apparatus according to claim 77 wherein the 
processor is also for controlling a size of each cluster to a predetermined size by 
reducing oversized clusters by reassigning blocks of that cluster according to their 
probability of belonging to other clusters. 

85. (Currently Amended) A computer readable medium having thereon 
computer program code which when executed by a processor determines extraction of 
material from a mine having at least one pit, the computer program code comprising: 

code for form i ng receiving a block model of the pit in which material is divided 
into a plurality of blocks; 

code for processing the blocks of the block model based on at least one criteria 
to define a plurality of clusters each comprising a plurality of blocks; 

code for forming a cone for each cluster propagating upwardly by precedence 
arcs extending from each cluster; and 

code for defining clumps of material from an intersection of the cones so that 
material is extractable from the mine in any extraction ordering of the clumps that is 
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feasible according to the precedence arcs to provide flexibility in the extraction of the 
material from the mine. 

86. (Previously Presented) The computer readable medium according to claim 85 
wherein at least one criteria used by the code to define each cluster comprises spatial 
position of blocks relative to one another. 

87. (Previously Presented) The computer readable medium according to claim 86 
comprising code for determining a time of extraction. 

88. (Previously Presented) The computer readable medium according to claim 86 
wherein at least one further criteria used by the code comprises a variable selected 
from the group comprising value of material, grade of material, and material type. 

89. (Previously Presented) The computer readable medium according to claim 88 
wherein emphasis of at least one further criteria is increased so that clusters are formed 
from blocks which are more spatially fragmented but more closely follow an optimal 
extraction schedule. 

90. (Previously Presented) The computer readable medium according to claim 88 
wherein emphasis of at least one further criteria is decreased so the clusters are formed 
from blocks which are spatially compact but ignore an optimal extraction sequence. 

91 . (Previously Presented) The computer readable medium according to claim 85 
comprising code for when the plurality of clusters have been defined, ordering the 
clusters in time and propagating the plurality of cones upwardly from each cluster in 
order of time, and wherein any blocks already assigned to a first cone are not included 
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in a second cone or any subsequent cone, and any blocks assigned to the second cone 
are not included in any subsequent cone and so-on. 

92. (Previously Presented) The computer readable medium according to claim 85 
further comprising code for controlling a size of each cluster to a predetermined size by 
reducing oversized clusters by reassigning blocks of that cluster according to their 
probability of belonging to other clusters. 
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